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Albert Russell (Bert) Main 

Born: 6 March 1919 
Died: 3 December 2009 


No.l 


Bert Main (1919-2009) was 
recognized both nationally 
and internationally as one of 
Australia’s leading zoologists and 
a gifted naturalist. His research 
and ecological teaching on a wide 
variety of animals, including 
frogs, reptiles, birds, insects and 
marsupials laid the foundations 
for three generations of graduate 
students who were inspired by 
his imagination and biological 
insight. His foresight and energy as 
an administrator on government 
bodies also led to the creation of 
some of Western Australia’s most 
important National Parks and 
Nature Reserves that are vital for 
the preservation of Australia’s rich 
biodiversity and form part of his 
enduring legacy. 

Bert Main died peacefully on 3 
December 2009 after a period 
of failing health. With his 
passing, Australia has lost one of 


Bert Main as Chair of the Environmental 
Protection Authority (EPA) in WA in 
1983. 


Adapted with permission from S.D. Bradshaw, Historical Records of Australian Science, 22 (2011) 
104-125. 
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its pioneer ecologists who went 
on to translate his knowledge of 
this country’s rich wildlife into 
practical methods and means 
for its long-term preservation. 
He was appointed as a Lecturer 
in Zoology at The University of 
Western Australia (UWA) in 1952 
on the recommendation of the 
then Professor, Harry Waring, 
prior to receiving his PhD on frog 
systematics and evolution in 1956. 
He was promoted to Reader in 
1961 and awarded one of UWA’s 
first Personal Chairs in 1967. Bert’s 
primary research was on Australian 
frogs and their evolution but he 
was first and foremost a superb 
naturalist; his knowledge of 
the Australian flora and fauna 
in its natural and geohistorical 
setting was legion. This led him 
to supervise over 30 postgraduate 
students on organisms ranging 
from blennioid fish, tortoises, 
dragon lizards, marsupials, 
mountain ducks, arthropods and 
pitcher plants as well as the effect 
of phenomena including fire on 
the biota. 

From his earliest days Bert believed 
in taking science to the public. 
He was a member of the Western 
Australian Naturalists’ Club and 
his first publication in 1947 (1) 
was on the artificial propagation 
of the parasitic Christmas tree, 
Nuytsia floribunda. He was very 
active in Club affairs in the 1950s 
and was President from 1949-50 
and 1963-55; Vice President from 
1955-56 and a Council Member 
from 1956-57. He was made an 
Honorary Life member in 1957 and 
made a Joint Patron with his wife 



Bert in jocular mood! 


Barbara in 1999. His commitment 
to enthusing others about natural 
history and ecology is reflected 
in the publication, in 1954, of 
two of the early WA Naturalists’ 
Club Handbooks (2,3), followed by 
The Frogs of Southwestern Australia 
in 1965 (4) and a revised and 
updated edition of Handbook 
No 4, A Guide for Naturalists, with 
Don Edward in 1968 (5). He also 
convened with Dom Serventy an 
extensive appraisal of Kings Park 
as an indigenous nature reserve 
by WA Naturalists’ Club members 
that was published in 1957 and 
now provides an important early 
record of Perth’s most important 
bushland remnant (6). 
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Bert was born on 6 March 1919 in 
Perth and spent his childhood at 
Caversham in the Swan valley, 
an area that was then close to 
undeveloped bushland. His father, 
Alexander Russell Main, had been 
gassed in the First World War and, 
despite a back injury, maintained 
a small vineyard in the Swan 
Valley with the help of his mother, 
Agnes (nee Mylam). Bert was the 
eldest of three children, with his 
sister Beth and brother Keith, and 
credits his maternal grandfather, 
Albert Mylam, with having given 
him a love of the bush by taking 
him regularly on long walks. The 
vineyard was, however, sold and 
the family moved to Bassendean 
where Bert attended Midland State 
School and took his Junior Exam 
in 1934. His first job at the age of 
15 was as a messenger boy in the 
Department of Agriculture in East 
Perth, rising to become an assistant 
to a number of the officers, helping 
them with filing and, among other 
tasks, sorting seeds. 

His career with the armed forces 
started at the age of 18 when he 
enrolled in the Citizens’ Military 
Force (CMF), better known then as 
the ‘Reserve’ or ‘Militia’. 

Bert was marked for life, both 
physically and mentally, by his 
wartime experiences, which ended 
with him as an inmate in a German 
Prisoner of War (POW) camp. 
After the outbreak of war he 
transferred from the CMF to the 
11th Infantry Battalion of the AIF 
in February 1943. Bert remarked 
later that the mindless routine of 
army life was not for him and he 
enlisted in the RAAF and became a 



Bert and Barbara Main in the Zoology 
Department of UWA in 1956 


Flight Sergeant and later a Warrant 
Officer. His early training as a 
navigator was in South Australia 
from where he was transferred 
to Wolverhampton in the UK 
to continue his training and 
commenced flying operations over 
Europe in 1944 as a navigator in 
Lancaster bombers. His aeroplane 
was shot down over Germany early 
in 1945 and he and the other crew 
members were able to parachute 
from the burning craft. Bert 
strained his back on landing and 
spent the next week scrounging 
for food and attempting to get to 
relative safety in Holland. Contrary 
to RAF instructions, he hid one 
night in a farm haystack because 
of the intense cold. Aircrew 
were told expressly not to seek 
refuge in haystacks as these were a 
favourite target of strafing fighters. 
Unfortunately, the farmer on 
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Bert in the field 


whose land he was, discovered him 
the next morning and rendered 
him to the German authorities. 

He was taken as prisoner to 
Stalag VII/A (Kriegsgefangenen- 
Mannschafts-Stammlager), a POW 
camp that was located north of 
the town of Moosburg in southern 
Bavaria. Bert’s stay in the camp 
was not long but one can gauge 
the conditions from the fact that 
his weight fell from his normal 
12 stone (76 kg) to a little under 7 
stone (43 kg) on his release. In the 
camp Bert managed to fashion a 
knife and spoon which he used to 
apportion rations to the 14 inmates 
in his hut. Why Bert was given this 
responsibility is unclear, but he 


maintained it was because he was 
the only one who had a knife and 
that ended any arguments! 

On being repatriated, Bert first 
spent time at a rehabilitation 
hospital in Yanchep, recuperating 
from a duodenal ulcer and debility 
provoked by conditions in the 
POW camp. He returned to his 
old position with the Department 
of Agriculture and matriculated 
at night school from the City 
Commercial College, being Dux of 
his year in 1946. Along with many 
other POWs, he benefited from the 
Commonwealth Reconstruction 
Training Scheme (CRTS) 
established to assist returning 
servicemen. He then enrolled n 
1947 at The University of Western 
Australia for a Science degree. This 
was the last year of G. E. Nicholls’ 
tenure as Professor of Biology. 
The following year, Harry Waring 
arrived from the UK and was 
appointed to the Foundation Chair 
of Zoology at UWA. 

Bert was awarded a Fulbright 
Scholarship to study in the United 
States in 1950 and left before he 
had completed and submitted his 
Honours thesis. He studied at the 
University of Chicago under Tom 
Park and Sewell Wright, the latter 
greatly influencing his thinking 
on genetics. He also met and was 
befriended by the ‘greats’ of ecology 
and evolution of the time, some of 
whom he studied under - George 
Gaylord (GG) Simpson, Theodore 
Dobzhansky (Doby), Warder 
Clyde Alice, Alfred Emerson, Karl 
Schmidt and Orlando Park. On his 
return trip, Bert went via the UK 
and visited Charles Elton’s Bureau 
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John Kelsall, Bert Main and Dick Sadlier in a flight over the Abrolhos Islands 


of Animal Population in Oxford 
where he also studied with Arthur 
Cain and E.B. Ford, with whom 
he was impressed by his ground¬ 
breaking work on polymorphism. 
Bert returned to WA late in 1951 
and hurriedly put together and 
submitted his Honours thesis, for 
which he was awarded First Class 
Honours - graduating in 1952 and 
then appointed to a Lectureship in 
Zoology under Harry Waring. Bert 
had met Barbara York as a first-year 
student in Zoology in 1947 and 
they were married on 12 April 1952. 
Barbara went on to have her own 
distinguished career as a zoologist, 
focusing on trapdoor spiders of 
which she has become a world 
authority, and also a creative writer 
of distinction^. Bert and Barbara 


^ See, for example Main, B.Y. Between Wodjil 
and Tor Jacaranda Press, 1967 


had three children, Rebecca 
(born 1956), Gilbert (1960) and 
Monica (1963). None has become 
a professional zoologist, but all 
have a deep love of nature and 
the environment that they owe to 
their parents. 

Bert’s PhD thesis, submitted 
in April 1955, was entitled; 
“Some aspects of the evolution 
and speciation of the Western 
Australian fauna as illustrated 
by the genus Crinia (Anura, 
Leptodactylidae)’’ and was a slim 
volume of some 87 pages. It is 
noteworthy that he was already 
focused on the Australian 
fauna, and frogs were merely 
being treated as a case study. He 
deliberately chose frogs as his 
object of study because.... 

”J had formed the view that 

because of the unprotected 


5 






nature of their skin, frogs 
would be useful organisms 
in evolutionary studies as it 
was believed, at the time, that 
speciation in some of the biota 
had been promoted by a great 
aridity in the geologically recent 

past/m 

Bert’s research on the amphibian 
fauna of Western Australia was 
groundbreaking. New species were 
discovered and described using 
the new methodology based on 
male calls and culminated in a 
major review paper on the ecology, 
systematics and evolution of 
Australian frogs (8). These papers 
alone would have been enough 
to cement his reputation as one of 
Australia’s leading herpetologists 


and merited his election as an 
Honorary Foreign Member of the 
American Society of Icthyologists 
and Herpetologsts (ASIH) in 1975. 

One of Bert’s most important and 
influential papers on amphibian 
ecology and evolution appeared 
in 1958 with Murray Littlejohn 
and Tony Lee in the international 
journal, Evolution (9). The paper 
attempted to resolve the paradox 
of why there are so many more 
species of frogs in western than 
in eastern Australia, despite the 
topographic monotony of the 
WA landscape and the absence 
of obvious barriers to gene flow 
such as rivers and mountains. 
All conventional theories of 
speciation at the time were based 



Bert Main, Ernest Hodgkin, Harry Waring and Knut Schmidt-Nielsen next to the 
Zoology Department’s DeSoto field vehicle in the late 1950s. 
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on allopatric separation of gene 
pools by physical barriers, and 
the WA situation flew in the 
face of this. In this paper the 
authors identified multiple species 
in the genera Hyla, Neobatrachus, 
Heleioporus, Crinia and Pseudophryne 
with corresponding species pairs 
in the eastern states and then 
erected a novel hypothesis based 
on successive migrations of frog 
species during wet (pluvial) periods 
of the Pleistocene. This hypothesis 
....’’envisaged Western Australia as a 
peninsula from which the fauna of 
south-eastern Australia is now isolated 
by desert but into which components of 
the south-eastern fauna could migrate 
when the intervening country was less 
arid than it is now.” (8). Bert’s very 
original hypothesis was inspired 
by the early work with birds of 
Serventy and Whittell (10) and 
based on the series of ice ages in the 
northern hemisphere that were 
translated into wet pluvial periods 
in southern Australia, joining 
eastern and western Australia 
across the barren desert area that 
is now the Nullarbor. If one took 
the basic eastern species in any one 
genus and multiplied by the three 
postulated migrations, one ended 
up miraculously with the number 
of species in the west! 

Bert built up a stable of 
postgraduate students at this time 
in the ‘60s and ‘70s - all working 
on aspects of marsupial ecology 
and physiology. Graham Brown, 
Shelley Barker, Bob Prince, Jack 
Kinnear, Bill Holsworth, Glen Storr, 
Tim Ealey, John Kelsall and John 
Sampson - all of whom went on 
to have distinguished careers in 


zoology. Although Bert himself 
was exposed to the Allee ‘school’ 
of ecology during his period in the 
United States (11), he was firmly of 
the opinion that ecology could not 
be taught, only discovered when 
one had some raw data in hand. He 
believed that slavishly following 
a text led only to the imprinting 
of students with one or other of 
the competing ‘schools’ of ecology 
current at that time (12). 

Bert’s extraordinary involvement 
in the practical application of 
science to the problems of 
environmental management 
in Western Australia was to 
commence in the late 1950s and 
continue long after his retirement 
from UWA in 1983. His work 
focusing on the protection of 
wildlife commenced as a member 
of the state Fauna Protection 
Advisory Committee (FPAC) and 
developed as a member of the WA 
sub-committee of the National 
Parks Committee, established 
by the Australian Academy of 
Science in 1958. The report from 
this committee. National Parks and 
Nature Reserves in Western Australia, 
published by the Academy in 
1965, recommended the creation 
of what are now WA’s best known 
and most important national 
parks and nature reserves - Prince 
Regent Nature Reserve, Karajini 
(Hamersley Range) National Park, 
Great Victoria Desert Nature 
Reserve, Nuytsland Nature Reserve 
and Drysdale River National Park. 
The FPAC was replaced by the WA 
Wildlife Authority in 1968 and 
Bert became a founding member, 
continuing in this role until 
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the Authority was superseded 
under the Conservation and 
Land Management Act of WA in 
1985. He was also a Foundation 
Member of the Western Fisheries 
Research Committee, established 
by the WA Government in 1959 
to regulate all commercial fisheries 
in the State. Bert s role here was to 
regularly review and evaluate all 
research proposals by staff of the 
then Department of Fisheries and 
Wildlife. 

Bert’s most important contribution 
though was undoubtedly 
as a founding member of the 
Environmental Protection 
Authority (EPA) that was 
established in 1972, becoming 
its Deputy Chair in 1981, then 
Chairman from 1982 until his 
retirement in 1985. One of the 
EPA’s first decisions was to set 
up a Conservation Through 
Reserves Committee (CTRC) that 
ultimately resulted in the creation 
of numerous reserves, including 
Rudall River, Peak Charles, 
d’Entrecasteaux, Shannon and 
Millstream-Chichester National 
Parks, Ningaloo Marine Park and 
the enlargement of the Leeuwin- 
Naturaliste National Park. Bert 
was also appointed President of 
the National Parks Authority in 
WA in 1980 and President of the 
Perth Zoological Gardens Board 
from 1979-85. For several years 
from 1989 Bert also chaired the 
Western Australian Greenhouse 
Coordination Council and truly it 
can be said that nothing to do with 
the environment could happen in 
WA without Bert’s involvement! 
His involvement in Government 


was a direct response to this 
perceived need to establish 
reserves for the protection of WA’s 
rapidly-diminishing wildlife. Very 
early on Bert saw islands with 
populations of marsupials, such 
as Rottnest and Barrow Island, 
as ‘natural experiments’ from 
which one could gauge the area 
needed to establish reserves that 
would protect a full complement 
of vertebrate and particularly, 
marsupial, species (13,14). 
Barrow Island, with an area of 
approximately 50,000 acres (22,250 
ha), was taken as a templet for the 
minimum size for a reserve that 
was capable of maintaining a full 
complement of marsupials (15). 

Bert tackled the problem of 
managing remnants of native 
vegetation in the wheatbelt area 
of WA in a series of thoughtful 
papers based on his theory of 
ecosystem evolution and function 
developed in relation to the 
nutrient cycle and the roles played 
by rare and abundant species. 
Restoring what is one of the most 
devastated ecosystems in Australia 
was always going to be a big ask, 
but Bert tackled it with his usual 
systematic approach. He reviewed 
the problems and suggested an 
approach based on the restoration 
of essential ecological services now 
lacking because of the loss of 
biodiversity (16-18). He argued 
that rare species were particularly 
important in the wheat-belt area 
because they now perform vital 
ecological services once carried 
out by a multiplicity of other 
species, long since gone - and 
this was Bert’s main argument 


for their conservation (19-21). His 
categorising nutrient response 
modes following perturbations 
such as fire, flood, drought and the 
uprooting of trees was particularly 
insightful and helped define the 
ecological poverty of the area now 
being cropped solely for cereal 
plants (22). 

Honours and Awards 

Bert was a Fulbright Scholar in 
1950-51 and received a Carnegie 
Travelling Fellowship in 1958. 
He was elected a Fellow of the 
Australian Academy of Science 
(AAS) in 1969 and shared the 
Britannica Australia Award for 
Science in 1970 with Harry Waring 
*For their distinguished contributions 
to the ecology and conservation of 
Australian marsupials.’ He was made 
an Honorary Foreign Member 
of the American Society of 
Icthyologists and Herpetologsts 
(ASIH) in 1975 and in 1981, in 
recognition of both his public 
service and his scientific research, 
he was made a Commander in the 
Civil Division of the Order of the 
British Empire. He was made an 
Honorary Member of the Royal 
Society of Western Australia in 
1982 and their medallist in 1995 (7). 
He was awarded an Honorary DSc 
from The University of Western 
Australia (UWA) in 1987 and 
received the Ecological Society of 
Australia Medal in 1988. He was 
made a Fellow of the Australian 
and New Zealand Association 
for the Advancement of Science 
(ANZAAS) in 1985 and received 
the von Mueller medal in Hobart, 
Tasmania, in 1990. Amongst Bert’s 


many medals is also one from the 
Caterpillar Club - for servicemen 
and women whose lives were saved 
by parachutes - made of silk! 

Bert Main was a most unusual and 
highly gifted man. He had humble 
origins but his impact on three 
generations of students has been 
enormous and his legacy is there 
for all generations to see in the 
form of the numerous parks and 
reserves that he helped create. Bert 
did not suffer fools gladly, and 
he set out early in life to change 
the environment in which he 
found himself. In this he has been 
extraordinarily successful and left 
us with the hope that the many 
environmental errors of the past 
are not irrevocable. 

His to-be-remembered advice to 
young graduands in the midst 
of a mining boom in 1987, on 
the occasion of his receiving an 
Honorary Doctorate from UWA 
was; 

“For <we live in a world ruled by 
accountants and tally-keepers, 
for whom form-filling is the 
peak of intellectual endeavour. 
Such ciphers have no knowledge 
of history, not any concept of 
how long it may be before pieces 
of information fall into place. 

It will need good presentation 
and outstanding advocacy to 
convince them that inquiry 
in the form of research must 
go on. That it is not possible 
to endlessly quarry established 
knowledge and theories for the 
quick fix and rapid monetary 
reward, an attitude which is 
so prevalent today. Such 


9 


behaviour can be likened to a 
mining company which does 
no exploration until the lode 
currently being exploited has 
been exhausted” 
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NOTES ON THE NATURAL HISTORY OE 
THE TINY SKINK MENETIA QREYI 


By ERICR. PIANKA 

Section of Integrative Biology C0930 
University of Texas at Austin 
Austin, Texas 78712 USA 


ABSTRACT 

Ecological data on the skincid lizard Menetia greyi are presented. 
Ambient air temperature averages 29.7°C and active body 
temperature averages 32.8°C in this diminutive diurnal species. 
Average time of activity is 11.6 hours. Most lizards are found 
near spinifex grass hummocks or in the litter under shrubs 
and trees. Microhabitat niche breadth is 3.6. These lizards 
are specialised predators that consume small invertebrates 
especially thysanura (silverfish), small spiders, and true bugs. 
Mating occurs during the Spring, eggs are laid in October- 
November, clutch sizes consist of 1-2 eggs (mean = 1.54, N=41) 
and relative clutch mass averages 0.159. Hatchlings emerge in 
November and grow rapidly, doubling in size in 3 months. 
Menetia reach adult sizes in a few months, and they appear to 
be annuals that may live only one year. 


INTRODUCTION 

Menetia greyi is a wide-ranging 
tiny skink, found over most of 
Australia except for the east coast 
and the Cape York Peninsula 
(Cogger 1992). This species occurs at 
7 of my 10 study sites in the Great 
Victoria Desert (GVD) of Western 
Australia. With more adequate 
sampling, it would likely be found 
on all my study areas. 

METHODS 

Most lizards were collected during 
Springs in the Great Victoria 


Desert (GVD) of Western Australia. 
Field work took place over 11 
separate expeditions over 42 years, 
commencing in November 1966 
and ending in November 2008. A 
total of 1256 days and 41 months 
were spent in the field, studying 
lizards, mostly during Springs in 
the Great Victoria Desert (GVD) 
of Western Australia. Up until 
1979, all lizards were collected by 
hand, and data were obtained 
on date and time of activity, 
ambient air temperature, active 
body temperature, habitat and 
microhabitat (Pianka 1986). While 
it is difficult to measure active 
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body temperatures of such small 
lizards, 1 was able to measure body 
temperatures of 13 individuals 
immediately after capture with 
Shultheiss thin bulb cloacal 
thermometers. Air temperatures 
were taken at the same time in 
the shade at chest height. All 
times of activity were decimalized 
to facilitate computation 
of statistics. Beginning in 1989, 
most lizards were collected 
using pit traps (62,226 pit trap 
days), which provided more 
limited, qualitatively different 
information. 

Items within stomachs were 
sorted among 19 categories, mostly 
arthropod orders. Prey items were 
counted and volumes estimated 
to the nearest cubic millimetre 
for each category. Volumes 
were estimated by placing a one 
millimetre thick layer of material 
over square millimetre grid paper 
and approximating total volume. 


Each lizard’s counted stomach 
contents were kept individually 
and stored in ethanol. Dietary niche 
breadths were estimated using the 
inverse of Simpson’s (1949) index 
of diversity [D = 1/ up. d where p. is 
the proportion by volume of food 
items in stomachs based on the 15 
prey categories. 

All lizards were collected under 
permits issued by appropriate 
authorities and animal ethics 
committees, and all were deposited 
either in the Los Angeles County 
Museum of Natural History, the 
Western Australian Museum, 
or The Texas Natural History 
Museum. 

RESULTS 

Temperature Relationships and 
Time of Activity 

Ambient air temperatures of active 
lizards ranged from 18.2°C to 37°C 
and averaged 29.78°C (SD=5.28, 
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y = 19.160 + 0.49851X 


R^2 = 0.515 



Ambient Air Temperature 


Figure 1. Active body temperatures of 13 individuals plotted against ambient air 
temperature. 
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N=26). Active body temperatures 
ranged from 28.6°C to 38°C and 
averaged 32.84°C (SD=3.05, N=13). 
The slope of a regression of active 
body temperature on ambient 
air temperature is 0.499 (Figure 
1), suggesting a moderate degree 
of thermoregulation (Huey and 
Slatkin 1976). Time of activity 
ranged from 6.75 to 18.17 and 
averaged 11.63 (N=31). 

Greer (1989) commented on 
thermoregulation in this tiny 
species, saying “the lizards’ small 
size would make them very 
susceptible to almost instant 
overheating. In addition to all the 
normal vagaries of a lizard’s life, 
Menetia must also cope with the 
added hazard of rarely being more 
than a false step away from being 
fried.’’ Active body temperatures 
of the two warmest individuals 
were near 38°C, well below 
their critical thermal maximum 
of 44.4-45.2°C (Greer 1980). In 
addition to maintaining relatively 
low active body temperatures, 
these lizards appear to stay very 
close to shade most of the time, 
ensuring that they can reach cooler 
microhabitats rapidly to avoid 
overheating. 

Habitat and Microhabitats 

At a sandridge study site, about 
half (66 of 130 lizards) were trapped 
on crests of sandridges, 21.5 % were 
on flat sandplains, 22.3% at the 
base of sandridges, and 5.4% on 
sandridge slopes (these 4 habitat 
types were not sampled equally). 
Table 1 shows the numbers and 
proportions of 25 active lizards 
in different microhabitats. Most 


Table 1. Numbers and proportion of 
25 active lizards found in various 
microhabitats. Lizards found at 
interfaces between habitats are split 
among them. 


Microhabitat 

Number 
of Lizards 

Proportion 
of Lizards 

Open Sun 

5.5 

0.218 

Grass Sun 

12 

0.475 

Tree Sun 

0.75 

0.030 

Other Sun 

0.5 

0.020 

Open Shade 

0.75 

0.030 

Grass Shade 

2.75 

0.109 

Bush Shade 

1.5 

0.060 

Tree Shade 

0.75 

0.030 

Other Shade 

0.5 

0.020 


lizards were found near spinifex 
hummocks (47.5% in sun, 10.9% 
in shade), although some were 
in litter under shrubs and trees. 
Microhabitat niche breadth, based 
on 9 microhabitat categories, is 
3.61, calculated as the inverse 
of Simpson’s (1949) index of 
diversity, 1/ where p. represents 
the proportion of animals in 
microhabitat i. 

Size, Tail Length, and Weight 

Snout-vent length (SVL) in mm 
ranges from 10 to 37, averaging 
25.84 (N=448). Length of intact 
(non-regenerated) tails ranges from 
12 to 63.5, average = 38, N=324). 
Body weight in grams ranges from 
0.1 to 1.0 (average = 0.27, N=446). 
Although males have, on average, 
slightly larger SVLs than females 
and females are slightly heavier 
than males, no statistically 
significant sexual dimorphism is 
discernable. Hatchlings are very 
small (10-12 mm SVL), emerging 
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Month 

Figure 2. Average snout-vent length plotted against month of collection with 
hatchlings separated from adults. Standard errors of means shown with vertical bars, 
sample sizes given with numbers. 


Table 2. Summary of stomach contents of 146 individual lizards based on 19 different 
prey categories. 


Prey type 

Total 

Number 

Total 

Volume 

Proportion 
by Number 

Proportion 
by Volume 

Centipede 

1 

.02 

.002 

.006 

Aranae 

155 

.81 

.331 

.289 

Pseudoscorpions 

4 

.01 

.004 

.005 

Acarinae 

10 

.013 

.030 

.005 

Ants 

12 

.05 

.026 

.016 

Wasps 

4 

.001 

.009 

.001 

Orthoptera 

11 

.13 

.024 

.042 

Thysanura 

104 

1.10 

.222 

.353 

Blattaria 

3 

.03 

.006 

.010 

Coleoptera 

16 

.03 

.034 

.011 

Isoptera 

16 

.06 

.034 

.054 

Hemiptera 

83 

.36 

.177 

.131 

Diptera 

7 

.02 

.015 

.006 

Lepidoptera 

1 

.02 

.002 

.006 

Eggs 

22 

.04 

.047 

.013 

Larvae 

6 

.03 

.013 

.010 

Vegetation 

1 

.01 

.002 

.003 

Other Insects 

10 

.08 

.021 

.026 

Other unidentified 


.06 

.001 

.019 

Total 

468 

3.12 

1.00 

1.01 
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in November, and grow rapidly, 
doubling SVL in a few months 
(Figure 2). These lizards reach adult 
sizes by March and may be annuals 
that live only one year. 

Diets 

Menetia greyi are food specialists 
with a narrow dietary niche 
breadth. They consume a variety 
of small arthropods, but their 
primary foods are thysanura 
(silverfish), small spiders, and true 
bugs (Table 2). 

Reproduction 

Smyth and Smyth (1974) reported 
clutch sizes of from 1-3 eggs (N=9) 
and average SVL of reproductive 
females of 34.6 mm. In this study, 
most gravid females were found 
in September (N=5), October (N=ll) 
and November (N= 20), but 2 were 
found in December, 1 in January 
and 2 in March. Reproductive 
females ranged from 29-35 mm in 
SVL (mean=31.5, N=41). 19 females 
had a single shelled egg in their 
oviduct, and 22 others contained 
two oviductal eggs. Mean 
clutch size was 1.54 (SD=0.505, 
N=41). Relative clutch mass (egg 
volume over female fresh body 
weight) ranged from 0.05 to 0.4 
(mean=0.159, SD=0.089, N=40). Bush 
(1983) reported an incubation time 
in captivity of 46-49 (mean=47) 
days at 28+0.4°C (Greer 1989). Nest 
temperatures in the desert may be 
higher than 28°C and incubation 
times shorter. Testes were enlarged 
in October, suggesting that mating 
takes place during the Spring. 
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OBSERVATIONS ON THE EEEDING HABITS OE THE RED¬ 
TAILED PHASCOGALE PHASCOQALE CALURA IN THE 
WESTERN AUSTRALIAN WHEATBELT 


By A. BAXTER 

Department of Environment and Conservation, 
P.O. Box 100, Narrogin WA 6312 
(Avril.Baxter@dec.wa.gov.au) 

and A. CHAPMAN 

PO BOX 264, Ravensthorpe WA 6346 
(fishymasterl@bigpond.com) 


Most Australian mammals 
are nocturnal and in order to 
gain an understanding of their 
biology it is sometimes necessary 
to make assumptions based on 
data obtained by indirect means. 
This is particularly true for small 
carnivorous marsupials where 
most of our knowledge of 
their diet is based on analyses 
of faecal pellets left in traps or 
nests. While this provides some 
indication of part of their diet it 
is biased towards those dietary 
items that have a hard exoskeleton 
(invertebrates) or indigestible parts 
of vertebrates such as teeth and 
claws. What has been difficult 
to discern is whether soft food 
items such as nectar are consumed. 
Similar examples occur in reptiles 
where Dell (1985) reported on 
observations of geckos feeding on 
plant sap. Keeping some species in 
captivity has allowed observations 
to be made of what foods some 
animals will accept, but it is 
difficult to determine between a 
natural food item and what might 
have become an acquired taste. 


With the development of 
modern technology in digital 
photography it is possible to see 
what many animals do at night 
without adversely influencing 
their behaviour. The use of infra¬ 
red flash photography coupled 
with motion detector triggering 
mechanisms offers a whole new 
view on life after dark. 

This paper reports on observations 
of feeding behaviour not 
previously recorded for the Red¬ 
tailed Phascogale. 

From the 12-18 April 2010 
a fauna survey was conducted 
on a 200 hectare remnant 
of native vegetation located 19 
km south-south-east of Kulin 
in the central wheatbelt. The 
bushland is privately owned and 
is registered with the Department 
of Environment and Conservation 
(DEC) Land for Wildlife Program. 

The bushland is on a minor 
catchment divide and the general 
habitat consists of laterite ridges, 
granite outcrops and slopes 
draining into broad valleys. 
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Vegetation consists of granite 
complexes, sheoak (Allocasuarina) 
shrublands, mallee, Gimlet 
Eucalyptus salubris and Salmon 
Gum E. salmonophloia woodlands 
giving a very high degree of 
habitat diversity. The bushland 
has never been cleared, was fenced 
when the adjoining paddocks 
were developed for agriculture in 
the 1960’s, timber has never been 
removed, it has seldom been burnt 
and is in very good condition. 

The survey used a range of 
methods to sample the native 
fauna including three pit/bucket 
trap lines with drift fences each 
of 12 traps, six Elliott trap lines 
of 20 medium traps each baited 
with universal’ bait (DEC, 2009) 
operated under DEC licence 
(SF007055), and three fixed digital 
cameras (Moultrie 160 Infra-red 
Digital Game Camera) provided 
by DEC through their Land for 
Wildlife Program. Other methods 
used included litter raking, active 
searching and head torching 
at night, and identifying birds 
through sight and call at each 
trapping site. 

A total of 40 species of birds, 
three native and two introduced 
mammals, three frogs and four 
reptiles were recorded during the 
survey (Chapman 2010). 

The only small native mammal 
trapped was the Red-tailed 
Phascogale which was caught in 
five of the six Elliott trap lines. 
Sixteen individuals were captured 
with one recapture. Six were 
caught in a trapline located in 
a woodland of Tamma Sheoak 
Allocasuarina campestris and Silver 


Wattle Acacia lasiocalyx beneath 
a granite outcrop, and five in 
a trapline located in a Gimlet 
Eucalyptus salubris woodland with 
an understorey of Boree Melaleuca 
pauperiflora and M. acuminata. 

A fixed video camera that was 
placed near a trapline located in 
a thicket of Round-fruit Banksia 
Banksia sphaerocarpa and B. cirsioides 
provided extensive visual data 
on the behaviour of Red-tailed 
Phascogale. 

The camera was focused on a 
Round-fruit Banksia shrub 
and the five second video clips 
showed a Red-tailed Phascogale 
repeatedly visiting the shrub over 
the course of three nights. Visits 
occurred every one to two hours 
during the night and provide 
an interesting snapshot into the 
feeding habits. On the first night 
a Red-tailed Phascogale visited 
the shrub once at 12.35 am when 
the recorded temperature was 
14°C. On the second night a Red¬ 
tailed Phascogale first triggered the 
camera at 7.09 pm (18°C) and finally 
at 4.07 am (9°C). On the third night 
visits started at 6:39 pm (18°C) and 
finished at 5.49 am (11°C). 

In five of the 25 instances in which 
the camera was triggered, the Red¬ 
tailed Phascogale was foraging on 
the ground beneath the shrub, in 
another seven it was feeding on 
the only fresh flower on the shrub, 
leaving the faded flowers alone. 
On one occasion the Red-tailed 
Phascogale appeared to follow a 
moth up to the fresh flower. 

The Red-tailed Phascogale has 
previously been recorded as 


19 


feeding on a wide range of insects, 
small birds, small mammals and is 
known to feed extensively on the 
ground (Kitchener 1981). However, 
it has not been recorded visiting 
flower blossoms or taking nectar or 
pollen. What were the individuals 
observed in this study actually 
doing? Were they visiting the 
fresh flower while hunting for 
insects within the flower or were 
they actually feeding on nectar or 
pollen? 

A literature search showed that 
there are no reports of the Red¬ 
tailed Phascogale feeding on pollen 
or nectar. However, there are 
reports for other Dasyuridae species 
such as the Brush-tailed Phascogale 
Phascogale tapoatafa (Scarff et al 
1988) and the Dibbler Parantechinus 
apicalis (Morcombe 1967) feeding on 
nectar. In their database of animals 
visiting flowers. Brown et al (1997) 
listed nine native mammal species 
visiting blossoms but gave no data 
on the food items being consumed. 

Scarff et al (1988) in their work 
on the Brush-tailed Phascogale in 
the Jarrah forest of south-western 
Australia recorded them feeding 
on Bull Banksia B. grandis flowers 
and suggested that “Phascogales in 
semi-arid areas could also have utilized 
nectar sources to a much greater degree 
than those observed at Perup and 
Kingston”. 

Observations reported in this 
paper indicate that Red-tailed 
Phascogales visit blossoms 
presumably to feed on nectar and 
pollen. Can we add this species to 
the list of potential mammalian 
pollinators? 
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A RECORD OF A CROWNED SNAKE, ELAPOQNATHUS 
CORONATUS ON THE DARLING RANGE, PERTH, 
WESTERN AUSTRALIA 


By BRAD MARYAN 
169 Egina Street, Mount Hawthorn 6016 

and DAVID ALGABA 
42B Grenville Street, Tuart Hill 6060 


Even the local distributions of 
some reptiles in the Perth region 
are uncertain with several new 
records of species recorded for 
the first time south of the Swan 
River, that include Lucasium 
alboguttatum (Turpin 1990), Delma 
concinna concinna (Thompson 
and Thompson 2007) and Lerista 
lineopunctulata (Davis and Bamford 
2005). Generally in the Perth 
region some reptile species only 
inhabit either the Swan Coastal 
Plain or the Darling Range, while 
many occur in both (Bush et al 
2010). However, some species can 
be recorded for the first time in 
a habitat they are not generally 
associated with, for example 
Ramphotyphlops pinguis on the Swan 
Coastal Plain (Algaba 2005). 

The endemic Western Australian 
venomous land snake Elapognathus 
coronatus (Schlegel 1837) is one 
of 15 species of elapid snake 
recorded from the Perth region, 
which is the northern limit of 
its distribution. Being at the end 
of its range it is consequently 
scarce (Storr et al. 1978; Bush et al 
2010). It is however more abundant 


south of the Perth region and 
especially on the south coast 
(pers. obs.). This species is generally 
associated with coastal plains (Storr 
et al 2002) or coastal woodlands, 
heaths and swamps (Wilson and 
Swan 2008), which is reflected 
by the Western Australian 
Museum records in the Perth 
region that include specimens 
post 1970 from Riverton (R39781), 
Jandakot (R47649), Rossmoyne 
(R60877), Muchea (R96240) and 
Perth Airport (R119467). All of our 
limited number of observations 
of this species in the Perth region 
thus far have been from the Swan 
Coastal Plain south of the Swan 
River and to our knowledge we 
are not aware of any records from 
the elevated lateritic plateau of the 
Darling Range. 

On 18 September 2010 at 11.15 am, 
one of us (DA) raked (using a 
three-pronged cultivator) from 
Xanthorrhoea debris a juvenile 
E. coronatus (Figure 1) on Leona 
Road at 32°14'12"S 116°19'27"E, 
approximately 13 kilometres south 
of Mount Dale. The vegetation 
at the collection site consisted 
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Figure 1. Juvenile Crowned Snake recorded on the Darling Range. 


of a mixed Jarrah/Wandoo 
woodland at the base of a low 
lateritic rise and adjacent to a 
low-lying Melaleuca preissiana 
shrubland with Xanthorrhoea. The 
low-lying area with Paperbark 
and Grass trees would become 
seasonally inundated following 
sufficient rains and provide a 
suitable breeding location for 
small frogs (e.g. Crinia spp.) which 
are, along with small skinks, the 
preferred prey of E. coronatus. In 
this regard, the habitat is very 
similar to those ephemeral swamps 
on the Swan Coastal Plain where 
we have observed E. coronatus. 

Owing to the obvious identi¬ 
fication of the snake (the broad 
black bar across the nape is easily 
diagnosable in this species) and the 
previous resolution of this species' 
molecular phylogeny (Keogh et 


al 2000), it was photographed 
and released after capture. This 
is in keeping with our belief 
that a museum specimen of 
easily identifiable species is not 
necessary. In our opinion, a clear 
photographic record that can be 
stored on an observations database 
is all that is required and should 
be mandatory for records of those 
larger, long-lived reptiles. 

The collection of E. coronatus on 
the Darling Range represents an 
interesting distributional record 
and highlights the paucity of 
fauna surveys in the region. It 
also underlines that there are 
significant gaps in even the 
most basic information on the 
distribution of herpetofauna 
inhabiting southwestern Western 
Australia, ironically the most 
intensely developed part of this 
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state while being recognised 
globally as a ‘biodiversity hotspot’. 
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KINGS PARK, PERTH, WESTERN AUSTRALIA 
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ABSTRACT 

Field surveys were conducted in 2009 and 2010 to assess the 
biodiversity of fungi and slime moulds at Kings Park, a major 
urban bushland and botanic garden located 1.5 km from 
central Perth in Western Australia. A total of 124 fungi and 
14 slime moulds were identified to species level or assigned 
species phrase names from the surveys. Only 21% of them were 
recorded in both of the surveys. Seventy six percent of the 
fungi (94 of 124) and 86% of the slime moulds (12 of 14) from 
the 2009-2010 surveys are considered to be new records for 
Kings Park. Seven of the fungal species had not been recorded 
before in Western Australia. To date, 168 fungi and 26 slime 
moulds have been identified to species level from Kings Park. 
The total number of fungi and slime mould species known 
from Kings Park to date is undoubtedly much greater. Many 
unidentified or possibly inaccurately identified records of 
fungi and slime moulds from Kings Park remain to be verified. 


INTRODUCTION 

Kings Park and Botanic Garden is 
located 1.5 km from central Perth, 
Western Australia. It includes a 
regionally significant bushland 
covering about 267 ha of the 400 
ha Park. Ongoing protection and 
improvement of knowledge about 
bushland flora, fauna and fungi 
has direct relevance to the strategic 
policies in the Kings Park and 
Botanic Garden Draft Management 
Plan 2009-2014 (Botanic Gardens 
and Parks Authority 2009). A 
recent historical review of fungi 


records (including slime moulds) at 
Kings Park up to 2009 concluded 
that the knowledge base about 
the fungi to date is poor because 
efforts to document the fungi 
there have been mostly sporadic, 
uncoordinated and largely 
unverifiable (Bougher 2010a). Based 
on the historical records overall the 
review determined that Kings Park 
is likely to have many hundreds 
of species of fungi. However 
the number of species of fungi 
accurately recorded so far at Kings 
Park is uncertain. This is because 
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145 of the 285 scientific names 
recorded from Kings Park up to 
2009 are not based on voucher 
specimens retained at a herbarium 
and therefore cannot be verified 

A total of 108 fungi and 14 slime 
mould species have been identified 
from Kings Park before 2009 - 80 
of which are vouchered at the 
Western Australian Herbarium 
and 42 are unvouchered (Rougher 
2010a). This is a relatively low 
number of species when compared 
to the known species richness of 
some other nearby bushlands, e.g. 
Bold Park where recent surveys 
undertaken over an eleven year 
period have recorded over 400 
species of fungi (Bougher 2010b). In 
order to improve the knowledge 
base about fungi at Kings Park, 
field surveys commissioned by 
the Botanic Gardens and Parks 
Authority (BGPA) have been 
undertaken in 2009 and 2010 by 
the author in conjunction with 
volunteer community members 
and BGPA staff (Bougher 2009, 
2010c). This paper outlines the 
fungi and slime moulds recorded 
at Kings Park during these surveys. 

METHODS 

Fungi and slime moulds were 
surveyed at Kings Park from 
9th June to 23'^'^ July 2009 and 
from 15 'h 20 '^ 20 IO. 

Four sites representing different 
vegetation types in Kings Park 
were surveyed (Table 1). The 
surveys within the vegetation 
types were measured by a person 
X time basis - approximately 
60 person time minutes per site 


each survey time. The number 
and intensity of surveys were 
dictated by weather conditions 
and limitations imposed by the 
consultancy contract. All fungi 
and slime moulds observed were 
georeferenced, recorded and 
photographed in situ. Selected 
fungi were collected for later 
description, vouchering and 
identiHcation. Fungi collected 
were photographed and 
representative specimens preserved 
as air-dried vouchers lodged at the 
Department of Environment and 
Conservation’s Western Australian 
Herbarium, Kensington (PERTH). 
During recording and collecting, 
particular attention was given to 
many of the main microhabitats 
including open and mossy ground, 
litter, coarse woody debris such 
as logs, and bark of living trees. 
Specific vegetation or plant 
associations of the fungi and slime 
moulds were noted. Specimens 
were identified to species level 
when possible. Some other 
specimens were assigned species 
phrase names in accordance with 
the format and guidelines used by 
the Western Australian Herbarium 
(see guidelines in Florabase at 
http;/ / florabase.dec.wa.gov.au/). 
Identification enabled assessment 
of probable broad ecological roles 
of the fungi and slime moulds, and 
determination of them as native or 
exotic. 


RESULTS 

Low rainfall was experienced in 
the Perth region in 2009 and 2010 
and this would have limited the 
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Table 1. Sites surveyed for fungi at Kings Park in 2009 and 2010. 
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corner (at Forrest Dr.) - 31 ° 58 ' 7 . 44 " S x 
115 ° 49 ' 59 . 60 " E. 

Opportunistic Entire area of Kings Park. Natural and Includes all other areas of 

planted bushland and gardens in 

the Park. 





fruiting of fungi and slime moulds 
during the surveys. Never-the-less, 
at least 124 species of fungi and 
14 species of slime moulds were 
recorded during the two surveys 
(Tables 2, 3). Ninety of the fungi 
and all of the slime moulds were 
identified to species level, and 
34 of the fungi were assigned 
species phrase names. Only 21% of 
these fungi and slime moulds were 
recorded in both of the survey 
years (Tables 2, 3). Seventy six 
percent (94 out of 124) of the fungi 
and 86% (12 out of 14) of the slime 
moulds are considered to be new 
records for Kings Park. The new 
records include 59 fungi that were 
identified to species level, and 35 
that were assigned phrase names. 

During the surveys an additional 
49 names (46 fungi and 3 slime 
moulds) referable to groups 
encompassing unknown numbers 
of unidentified species were also 
recorded (Appendix 1). Specimens 
assigned to these groups were not 
studied sufficiently during this 
work to confidently assign them 
a unique or formal identity, and 
they are not considered further in 
this paper. 

Some other notable findings from 
the 2009-2010 surveys (Tables 2,3); 

• Saprotrophic fungi (100 
species) were more diverse 
than mycorrhizal fungi (21) 
and pathogenic fungi (3, or 
4 if Omphalotus nidiformis is 
considered sometimes to occur 
as a weak pathogen). 

• Most of the fungi were found 
on dead wood such as logs and 
other coarse woody debris (68 


fungi), and among leaf litter (43 
fungi). All slime moulds were 
found on dead wood, although 
Fuligo septica had also spread 
extensively over leaf litter. 

Only three species of fungi 
and none of the slime moulds 
were recorded in all five of 
the survey sites: Calocera 
guepinioides, Campanella gregaria, 
and Gymnopdus allantopus. 

Five species of fungi and no 
slime moulds were observed 
on recently burnt ground; 
Anthracobia melaloma, Hygrocybe 
sp. Pearly, Peziza tenacella, 
Pholiota highlandensis, and 
Pulvinula archeri. 

One fungus species was 
observed in a high ammonia 
habitat- Peziza moravecii - 
attached to leaf litter adjacent 
to dog faeces in an advanced 
state of putrefaction. 

Reddelomyces westraliense was the 
only truffle species recorded. 

All species observed are 
considered to be indigenous to 
Kings Park except two fungal 
species; Suillus granulatus and 
Puccinia myrsiphylli. 

All of the slime mould 
species had been previously 
recorded in Western Australia. 
Species of fungi not recorded 
before in Western Australia 
include; Arachnopeziza aurata, 
Dasyscyphus acuum, Galerina 
pumila, Peniophora scintillans, 
Pluteus perroseus, Propolis 
versicolor, and Trechispora 
microspora. 
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Table 2. Records of fungi for Kings Park from field surveys in 2009 and 2010. 

Phrase names are given in a format used by the Western Australian Herbarium (PERTH) to designate species that are either 
currently formally undescribed or have not been identified, i.e. the collector and collection number are given in brackets after the 
descriptor. If no collection it is labeled (s.n.). 

Codes: A and B: Names based on Kings Park specimens vouchered or soon to be vouchered at the Western Australian Herbarium 
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Lngi Name Code Form Life Micro Collector’s Sites Sites New 

Mode Habitat Voucher in in Record 

Code and/or 2009 2010 
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Uromycladium tepperianum C RU P DT 

VoimrieRa speciosa (Ft.: Ft.) Singer C MU S L 

Xerula mundroola A MU S L E9451 



Table 3. Records of slime moulds for Kings Park from field surveys in 2009 and 2010. See key in caption for Table 2 for 
explanation of codes. 
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Figures 1-6. Examples of fungi and slime moulds recorded during the 2009-2010 
surveys at Kings Park: 1. Pezka tenacella - a cup fungus which occurs on burnt ground 
after fire at Kings Park and elsewhere; 2. Pluteus perroseus - previously unrecorded 
in Western Australia, but also known in eastern Australia and New Zealand; 3. 
Peniophora scmtillmis - a resupinate fungus not recorded before in Western Australia; 
4. Lanzia sp. Funnel, scurfy stem - occurs at Kings Park in large numbers on fallen 
wood of Eucalyptus cladocalyx (sugar gum); 5. Pezka moravecii - an ammonia fungus 
favouring high nitrogen microhabitats; 6. Stemonitis lignicola - one of the more 
conspicuous slime moulds at Kings Park. 
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DISCUSSION 

All of the fungi apart from two, 
and all of the slime moulds 
recorded at Kings Park in 
2009-2010 are considered to be 
indigenous. Suillus granulatus is a 
mycorrhizal associate of Finns, and 
Puccinia myrsiphylli is a rust recently 
introduced to combat bridal 
creeper. However it is possible that 
at least some decomposer fungi 
such as Volvariella speciosa which 
inhabit disturbed areas and/or 
richly-mulched garden areas at 
Kings Park, and occur in such 
circumstances widely throughout 
the world, may have been 
introduced into the Perth region 
from elsewhere. This may also 
apply to some of the slime moulds. 
Only two of the 14 slime mould 
species identified during the 
surveys at Kings Park in 2009-2010 
had been recorded there before 
2009 - Ceratiomyxa fruticulosa and 
Collaria arcyrionema (Jordan et 
al 2006). However all the species 
had been previously recorded in 
Western Australia (Knight and 
Brims 2010), and many slime mould 
species are cosmopolitan. 

Fungi were recorded in a wide 
range of microhabitat types at 
Kings Park, but the majority of 
them (55%) were found growing 
on wood, emphasizing the 
significance for fungal diversity 
of retaining logs and other coarse 
woody debris in the bushland at 
Kings Park. Slime moulds were 
found predominantly on logs and 
coarse woody debris, except for 
Fuligo septica which proliferates in 
heavily mulched areas often with 
woodchips. Five fungal species 


were observed on recently burnt 
ground indicating that the post¬ 
fire recovery of fungi at Kings 
Park is similar to the successional 
pattern that occurs in eucalypt 
bushlands elsewhere in temperate 
Australia (McMullan-Fisher et al. 
2011). This is particularly signified 
by the occurrence in Kings Park 
of the widespread post-fire species 
Anthracobia melaloma, Pezizti 
tenacella, Pholiota highlandensis, and 
Pulvinula archeri. However some 
other widespread fire-responsive 
fungal species may be rare or 
absent at Kings Park. In particular 
it is notable that some of the more 
conspicuous species of post-fire 
fungi in eucalypt ecosystems have 
not been recorded at Kings Park, e.g. 
Laccocephalum tumulosum (Cooke 
and Massee) Nunez and Ryvarden, 
a widespread large fungus which 
has been observed after fire in some 
nearby urban bushlands in Perth 
(Griffiths and Rougher 2008). 

The presence of Peziza moravecii is 
indicative that another type of post¬ 
disturbance fungal succession is 
operating at Kings Park. P. moravecii 
is an ammonia fungus - it is 
representative of a chemoecological 
group of fungi with exclusive or 
enhanced mycelial and fruiting 
activity in the presence of ammonia 
nitrogen. Successional assemblages 
of ammonia fungi can occur 
naturally in organic nitrogen- 
rich circumstances such as near 
animal corpses, urine and dung 
depositions, or other ammonia-rich 
post putrefaction sites. Eight other 
species of ammonia fungi have been 
recognized in Western Australia 
after treatment of soil with urea (e.g. 
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see Fukiharu et al 2011). More species 
of ammonia fungi in addition to P. 
moravecii may be expected to occur 
at Kings Park. 

Reddelomyces westraliense was the 
only truffle species recorded at 
Kings Park in 2009-2010. Only 
two other native truffle species 
have been recorded at Kings Park 
to date - Hydnangium carneum 
Wallr. and Thaxterogaster sp. 
(Bougher 2010a). The paucity of 
truffle records may be due to the 
low sampling effort for truffles 
so far at Kings Park. However the 
diversity of truffle species in many 
of Perth’s urban bushlands may be 
substantially reduced compared 
with more contiguous bushland 
areas outside the urban area where 
many hundreds of truffle species 
may occur (Bougher and Lebel 
2001). Reduction in truffle diversity 
may reflect the reduction or loss of 
native mammal vectors of truffles 
such as woylies and bandicoots in 
many of Perth’s urban bushlands. 
About 30 species of native truffles 
have been found in urban 
bushlands of Perth, including 11 
species at Bold Park less than 10 km 
distant from Kings Park (Bougher, 
unpublished data). 

To date, the number of fungi 
and slime moulds identified to 
species level at Kings Park is 168 
and 26 respectively. The total 
for fungi is comprised of; (a) 108 
named species of fungi recorded 
before 2009 (Bougher 2010a); (b) 
59 records in 2009-2010 that were 
identified to species level and not 
recorded from Kings Park before 
2009; and (c) addition of Lysurus 
mokusin (L.) Fr., which was found 


and identified for the first time 
at Kings Park in 2009 (voucher 
BOUGHER 588) outside the period 
of survey in late December. The 
total for slime moulds includes 12 
species identified at Kings Park for 
the first time in 2009-2010 plus 14 
other species named prior to 2009. 

The total number of fungi and 
slime mould species known from 
Kings Park to date is undoubtedly 
much greater than the above 
figures, but the number cannot 
be accurately determined. This 
is because many of the pre-2009 
and 2009-2010 records remain 
unidentified or are possibly 
inaccurately identified. For 
example, in 2009-2010 many fungi 
and slime moulds were observed 
that could not be identified or 
assigned species phrase names 
during the surveys. Furthermore, 
each of the identified or phrase- 
named records from 2009-2010 
was designated as “previously 
recorded’’ or “new” simply because 
the same name had or had not 
been recorded before 2009. In most 
cases the designations need to be 
verified by comparing specimens 
from 2009-2010 with those from 
before 2009. The species identity 
of some of the pre-2009 names 
have not yet been verified, i.e. 140 
pre-2009 names with vouchers, 
and many of the others can never 
be verified, i.e. 145 pre-2009 names 
without vouchers (Bougher 2010a). 

It is however certain that many 
more species occur at Kings Park 
than those recorded from there 
so far. This is indicated by the 
large proportion of putatively 
new records for Kings Park from 
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the 2009-2010 surveys (76% of 
the fungi, and 86% of the slime 
moulds). It is also indicated by the 
many as yet unidentified fungi 
species encompassed among the 49 
taxonomically unresolved groups 
from the 2009-2010 surveys, and 
among the mostly unresolvable 
285 names of fungi recorded at 
Kings Park before 2009 (Bougher 
2010a). In order to adequately 
document the diversity of fungi 
and slime moulds at Kings Park 
it will be necessary to undertake 
numerous further surveys. Many 
new and different species are likely 
to be recorded during each year 
of survey, such as in 2009 and 
2010 when only 21% of the fungal 
and slime mould species were 
recorded in both years at Kings 
Park. Such differences reflect the 
unpredictable and intermittent 
fruiting patterns of fungi, and the 
temporal, spatial and personnel 
constraints placed on survey 
effort. These factors influence and 
usually restrict the number and 
types of fungi observed in any 
particular survey. Annual surveys 
may be desirable at Kings Park for 
at least ten years. At nearby Bold 
Park a substantial proportion of 
the fungi records each year over an 
eleven year period since 1999 have 
been new for that park. Currently 
the estimated total number of 
putative fungal species recorded at 
Bold Park is 461 (Bougher 2010b). It 
is likely that a similar richness of 
fungi to that of Bold Park will be 
revealed at Kings Park if numerous 
further surveys are undertaken 
there. In tandem with further 
surveys, an increased taxonomic 


effort will be desirable to curb 
the accumulation of records, 
particularly of unidentified fungi. 
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Additional fungi and slime moulds from field surveys in 2009 and 2010 at Kings Park. 

“Genus ragbags” represent undetermined numbers of unidentified species belonging to the same genus. Ragbag groups are 
designated as new if the genus had not been recorded at Kings Park before 2009. “Undetermined” names represent unidentified 
putative species belonging to an undetermined genus. They may be new records for Kings Park but require further study to 
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Gymnopilus Ragbag D MU S L c 
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Undetermined ascomycete Minute yellow 
discs on wood (s.n.) D CD 

Undetermined hydnoid Resupinate- 
bracket (s.n.) D RE/BR 

Undetermined Minute white shell (s.n.) D SH 


Name Code Form Life Micro Collector's Sites Sites New 

Mode Habitat Voucher in in Record 

Code and/or 2009 2010 

PERTH No. 
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brown, pored (s.n.) 

Undetermined resupinate White lacerate 
curtains (s.n.) 

Undetermined resupinate White smooth 
sterile (s.n.) 





NOTES ON THE NATURAL HISTORY OE BUCHANAN^S 
SNAKE-EYED SKINK CRYPTOBLEPHARUS BUCHANANII 
IN ARID WESTERN AUSTRALIA 


By ERIC R. PIANKA and CYRUS A. HARP 

Section of Integrative Biology C0930 
University of Texas at Austin 
Austin, Texas 78712 USA 


ABSTRACT 

Ecological data on Buchanan’s Snake-eyed Skink, 
Cryptoblepharus huchananii in arid Western Australia are 
presented. Ambient air temperature averages 25.95°C and active 
body temperature averages 32.63°C in these small arboreal 
diurnal skink species. Mean time of activity is 10.8 hours. 
Most lizards are found in the litter under Marble Gum trees 
or above ground on tree trunks but some were pit trapped in 
litter on the ground. These lizards are generalized predators 
that consume a wide range of insects, especially termites, 
small spiders, beetles and true bugs. Mating occurs during the 
Spring, eggs are laid in October-November, clutch sizes always 
consist of 2 eggs and relative clutch mass averaged 0.219 (clutch 
volume/fresh female body weight). Fat bodies undergo a 
seasonal cycle. 


INTRODUCTION 

Buchanan’s Snake-eyed Skink, 
Crytoblepharus huchananii is a 
wide-ranging small skink, found 
in mid and southern Western 
Australia, from the Pilbara region 
to much of southern Western 
Australia (Horner 2007). Members 
of this wide-ranging genus of 
small skinks are also found in 
much of Australia except 
for the southeast (Cogger 1992; 
Horner 2007). In many parts of 
Australia different species 
have overlapping distributions 
especially in the tropical far north 


of Australia including the Cape 
York Peninsula. Cryptoblepharus 
huchananii is a familiar denizen 
of garden walls in Perth, these 
lizards are usually found on trees 
in the outback. Cryptoblepharus 
huchananii occurs at Eric R. Pianka’s 
(ERP) two easternmost Western 
Australian study areas at 27 km. S. 
Atley Homestead and on the L-area 
40 km. E. Laverton. Deeper in the 
Great Victoria Desert (GVD), it is 
apparently replaced by another 
species C. australis (Horner 2007). 
Two specimens of the closely 
related C. australis were found 
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well into the Great Victoria Desert 
(GVD) at the G-area 27 km. S. 
Neale Junction. Table 1 gives the 
years and dates when lizards were 
collected along with the latitude 
and longitude of each study site. 

Taxonomic note; At the time of 
collection of specimens reported 
on in this paper this species 
was known as Cryptoblepharus 
plagiocephalus and was recorded as 
distributed over most of Australia. 
However a molecular systematic 
assessment of species boundaries 
in the genus by Horner and Adams 
(2007) has revealed a number of 
unnamed taxa which resulted in 
the generic revision by Horner 
(2007). This revision also separated 
C. buchananii from C. plagiocephalus 
which is distributed from the 
Eastern Goldfields of Western 
Australia to the Pilbara region 
and overlaps much of the range 
of C. buchananii in arid Western 
Australia (Horner 2007). 


METHODS 

Most lizards were collected during 
Springs in the Great Victoria Desert 
(GVD) of Western Australia. Field 
work took place over six separate 
expeditions, commencing in 
November 1966 and ending in 
December 1992 (Table 1). A total of 
292 days were spent collecting; 34 
days at Atley, 16 days on the G-area, 
and 242 days at the L-area. 

Up until 1979, all specimens were 
collected by hand, and data were 
obtained on date and time of 
activity, ambient air temperature, 
active body temperature, habitat 


and microhabitat. Active body 
temperatures were measured 
immediately after capture with 
Shultheiss thin bulb cloacal 
thermometers. Air temperatures 
were taken at the same time in the 
shade at chest height. All times 
of activity were decimalized to 
facilitate computation of statistics. 
Beginning in 1989, most specimens 
were collected using pit traps (7,420 
pit trap days), which provided 
more limited, qualitatively 
different information. Pit-trapped 
specimens provided no data on 
microhabitat, thermal relations, 
or time of activity, but were 
useful for analyses of diet and 
reproduction. 

Items within stomachs were 
sorted among 21 categories, mostly 
arthropod orders. Prey items were 
counted and volumes estimated 
to the nearest cubic millimetre 
for each category. Volumes 
were estimated by placing a one 
millimetre thick layer of material 
over square millimetre grid paper 
and approximating total volume. 
Each lizard’s counted stomach 
contents were kept individually 
and stored in ethanol. Dietary niche 
breadths were estimated using the 
inverse of Simpson’s (1949) index 
of diversity [D = 1/ i:p. 4 where p. is 
the proportion by volume of food 
items in stomachs based on 21 prey 
categories. 

All specimens were collected 
with permits from appropriate 
authorities and animal ethics 
committees, and all were 
deposited either in the Los Angeles 
County Museum of Natural 
History, the Western Australian 
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Table 1. Dates spent at 3 desert study sites with Cryptoblepharus buchananii and C. 
australis. 


Cryptoblepharus buchananii: A-area, 27 km S. Atley Homestead (Lat. 28° 27' S, 

Long. 119° 05 E). 

Yean Dates 

1966: 27-29 Nov., 5-8 Dec., 15-18 Dec. 

1967: 29-31 Jan., 1-4 Feb., 18-20 Feb., 19-22 Oct., 28 Oct., 18-20 Nov., 29-31 Dec. 

1968: 8-9 Jan 

C. buchananii: L-atea 40 km. E. Laverton (Lat. 28° 31' S, Long. 122° 45' E), 

Great Victoria Desert. 

Yean Dates 

1967: 21-28 Feb., 1 March, 14 May, 30-31 Aug., 17-19 Sept., 3 Oct., 21 Nov. 

1978: 21-22 Aug., 24 Aug., 14-17 Oct., 25-28 Oct., 6-14 Nov., 21 Nov., 27-30 Nov., 

1-2 Dec., 15-18 Dec., 25-28 Dec. 

1979: 7-13 Jan., 21-22 Jan., 25-26 Jan., 5-18 Feb., 21-28 Feb., 1-3 March, 14 March 

1989: 1-6 Oct., 18-21 Oct., 28 Oct., 4 Nov., 12-20 Nov., 2-7,15-17 Dec., 29-31 Dec. 

1990: 1-2 Jan., 14-17 Jan., 27 Jan.-8 Feb., 24 Feb.-4 March, 1-6 Sept., 18-23 Sept., 
4-10 Oct., 19-26 Oct, 2-6 Nov., 22-27 Nov., 8-13 Dec., 22-30 Dec. 

1991: 9-15 Jan., 24-28 Jan., 17-20 Feb. 

1992: 21-29 July, 18-22 Oct., 9-13 Nov., 16-22 Nov., 16-20 Dec. 

C. australis: G-area, 27 km. S. Neale Junction (Lat. 28° 30' S, Long. 125° 50' E), 

Great Victoria Desert. 

Yean Dates 

1967: 13-19 Jan., 28-30 Sept., 1 Oct., 25-29 Nov. 


Museum, or The Texas Natural 
History Museum. Here, we report 
augmented ecological information 
on the skink Cryptoblepharus 
buchananii, mostly from Eric R. 
Pianka’s L-area study site (Pianka 
1986). 

RESULTS 

Temperature Relationships and 
Time of Activity 

Ambient air temperatures of 
active lizards ranged from 16.9°C 


to 37.5°C and averaged 25.95°C 
(N=112). Active body temperatures 
ranged from 25.2°C to 38.4°C and 
averaged 32.63 (N=98). Figure 1 
plots active body temperature 
against ambient air temperature. 
The slope of a regression of active 
body temperature on ambient 
air temperature is 0.383, an 
indication of moderate degree 
of thermoregulation (Huey and 
Slatkin 1976). Time of activity 
ranged from 6.9 to 17.4 hours and 
averaged 10.81 (N=116). 
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Figure 1. Active body temperature of Cryptoblepharus buchananii plotted against 
ambient air temperature. 


Microhabitats 

Most lizards in this study were 
found in the litter under Marble 
Gum (Eucalyptus gonglyocarpa) trees 
or on tree trunks. Each lizard 
captured was allocated to one of 
the eleven microhabitat groupings 
recorded in the study sites. High 
sun, low sun, high shade, tree 
shade and tree sun were the most 
frequent microhabitats recorded 
for active lizards (Table 2). 

Size, Tail Length, and Weight 

Although females are, on average, 
slightly larger and heavier than 
males, no statistically significant 
sexual dimorphism is discernable. 


Snout-vent length (SVL) in mm 
ranges from 22 to 48, averaging 
39.69 (N=165). Length of intact 
(non-regenerated) tails ranges from 
28 to 91, average = 53.88, N=84). 
Body weight in grams ranges from 
0.1 to 1.7 (average = 0.98, N = 163). 

Diets 

Cryptoblepharus buchananii are 
dietary generalists and their most 
important prey are termites, small 
spiders, beetles and true bugs (Table 
3 ). 

Reproduction 

In a study of lizard reproduction 
in the tropics, James and Shine 
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Table 2. Numbers and proportion of Cryptoblepharus buchananii found in various 
microhabitats. Specimens found at an interface between habitats are split between 
both. Microhabitat niche breadth is 5.72, calculated as the inverse of Simpson’s 
(1949) index of diversity, l/sp^ where p. represents the proportion of animals in 
microhabitat i. 


Microhabitat 

Number 
of Lizards 

Proportion 
of Lizards 

Open Sun 

4 

0.027 

Grass Sun 

1 

0.007 

Tree Sun 

12 

0.093 

Other Sun 

5.5 

0.037 

Open Shade 

1 

0.007 

Tree Shade 

14.5 

0.096 

Other Shade 

1.5 

0.010 

Low Sun 

35 

0.233 

Low Shade 

9.5 

0.063 

High Sun 

39.5 

0.263 

High Shade 

25 

0.166 


Total, Microhabitat Niche Breadth 151 5.72 


Table 3. Summary of stomach contents of Cryptoblepharus buchananii based on 
21 different prey categories. Total number and volume of prey items as well as 
proportions are given. Frequencies of occurrence of various prey types are percentages 
based on 161 lizards. 


Prey type 

Total 

Number 

Total 

Volume 

Proportion 
by Number 

Proportion 
by Volume 

Frequency 

Aranae 

55 

0.731 

0.135 

0.158 

46 

Pseudoscorpionida 

2 

0.012 

0.005 

0.003 

2 

Ants 

17 

0.182 

0.042 

0.039 

14 

Wasps 

18 

0.31 

0.044 

0.067 

11 

Orthoptera 

13 

0.39 

0.032 

0.084 

12 

Thysanura 

7 

0.064 

0.017 

0.014 

6 

Blattaria 

7 

0.2 

0.017 

0.043 

7 

Phasmids/ Mantids 

1 

0.02 

0.002 

0.004 

1 

Coleoptera 

39 

0.476 

0.096 

0.103 

32 

Isoptera 

120 

0.508 

0.295 

0.110 

22 

Hemiptera 

31 

0.497 

0.076 

0.107 

24 

Dermaptera 

2 

0.038 

0.005 

0.008 

2 

Diptera 

16 

0.209 

0.039 

0.045 

10 

Lepidoptera 

16 

0.11 

0.039 

0.024 

9 

Eggs 

3 

0.01 

0.007 

0.002 

2 

Larvae 

20 

0.245 

0.049 

0.053 

13 

Pupae 

1 

0.01 

0.003 

0.002 

1 

Other Insects 

13 

0.1 

0.017 

0.022 

13 

Vertebrate 

5 

0.066 

0.012 

0.014 

5 

Other Unidentified 

29 

0.449 

0.066 

0.097 

29 

Total 

407 

4.636 
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(1985,1988) reported data on 
reproduction of another 
Cryptoblepharus species (now = C. 
cygnatus according to Horner 2007) 
at Jabiru in tropical Northern 
Territory; lizards, especially males, 
were reproductive at most times 
of the year, clutch size was 1-2 
eggs (mean = 1.9, N=51) and average 
relative clutch mass was 18% (range 
8.8-25%), which was correlated 
with female SVL (r = 0.866). On the 
arid temperate zone sites studied 
here, C. buchananii testes were 
enlarged from September through 
January, suggesting that mating 
takes place during the Spring. 
Gravid females with eggs in their 
oviducts were found in September 
(N=l), October (N=5), November 
(N-1), December (N=3), and January 


(N=3). Average SVL of females with 
eggs in their oviducts was 42.4 
mm (N = 12). All gravid females 
contained 2 oviductal eggs, clutch 
volume as a fraction of female 
body weight (relative clutch mass, 
ROM) ranged from 0.143 to 0.292 
(mean RCM 0.219, N = 9). 

Fat Bodies 

Fat bodies of C. buchananii undergo 
a seasonal cycle (Figure 2), but were 
smaller in females than in males 
during the Spring breeding season 
from October-December [Females 
vs. Males; means + standard errors; 
4.438 + .683 mm (N=16) vs. 7.625 
+ .737 mm (N=16)], probably an 
indication that females must 
mobilize fat reserves in order to 
yolk up egg follicles. 



Figure 2. Average summed length in mm of fat bodies (both sexes combined) by 
months. 
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NOTES ON THE ECOLOGY OE SOME UNCOMMON SKINKS 
IN THE GREAT VICTORIA DESERT 


By ERICR. PIANKA 

Section of Integrative Biology C0930 
University of Texas at Austin 
Austin, Texas 78712 USA 


ABSTRACT 

Understanding rarity is a perplexing problem for ecologists. 
Here I report limited information and observations on various 
aspects of the ecology of five species of uncommon skinks, 
Cyclodomorphus melanops, Eremiascincus richardsoni, Lerista 
desertorum, Morethia butleri, and Tdiqua multifasciata, in the Great 
Victoria Desert of Western Australia. Some possible causes and 
consequences of rarity are discussed. 


INTRODUCTION 

Most species of Australian desert 
lizards 1 have collected over the 
past half century are uncommon 
(Figure 1), making them difficult to 
study. Regardless of how rareness 
is defined, most ecologists concur 
that the majority of species are 
indeed uncommon (Kunin and 
Gaston 1997). Magurran and 
Henderson (2003) distinguished 
between relatively abundant 
‘core species,’ and uncommon 
‘occasional species’. Some of the 
latter are extremely rare to the 
point of vanishing rareness. 

Until recently, inadequate sample 
sizes have prevented me from 
doing much with uncommon 
species, but 1 have now finally 
managed to acquire large 


enough samples to begin to try 
to understand the ecologies 
of most of them. A lifetime of 
dedication and hard work has 
put me in a unique position 
to elucidate and understand 
the ecology of rare species - no 
one else has ever managed to 
collect such large samples of 
uncommon Australian desert 
lizards. Over the past few decades, 
1 have witnessed metapopulation- 
like local extinctions and 
colonization in a few species. 1 
have also captured individuals 
of a number of species dispersing 
through habitats that they do 
not normally occupy. Simply 
being in an alien habitat is not 
necessarily a death sentence, as 
these habitats offer shelter and 
food - a migrant that succeeds 
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in reaching its correct habitat 
could also reap the benefits of 
sweepstakes reproductive success. 

Questions that arise include the 
following; how can rare species 
find mates and continue to exist? 
Is rarity an illusion due to cryptic 
behavior making putative rare 
species difficult to find? Are species 
rare because their resources are 
scarce? Might rare species have 
narrow tolerances to physical 
environments? Could predators 
hold densities of prey species 


at low levels? Do uncommon 
species display chronic rarity, or 
are they ephemeral, sometimes 
more abundant, and rare only 
intermittently? Do rare species 
have narrow geographic ranges, 
occurring only at a few sites? 
Are species that are rare locally 
simply spillover individuals, 
dispersing from nearby source areas 
where they are more abundant? 
How important are rare species 
to the function and stability of 
communities? 



Figure 1. Total number of lizards of 67 species { 20,990 individuals) collected on ten 
desert study sites from 1966 through 2008 plotted against their rank in relative 
abundance. The ten most common species are named, along with a selected five 
uncommon to rare skink species considered here. Species are listed along with their 
abundances in Appendix 1. 
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Community ecologists, especially 
Hutchinson (1959) and MacArthur 
(1955,1965,1972) focused attention 
on community stability, diffuse 
competition, and species packing. 
For many species to coexist, many 
would have to be rare, and these 
authors have argued that rare 
species could persist longer in more 
stable communities. Implicit in this 
hypothesis is that rare species are a 
feature of more stable and species- 
rich communities. Do rare species 
persist in such communities in 
spite of their rareness, or does the 
presence of rare species enhance 
the biodiversity and stability of 
ecosystems? Could rare species 
be uncommon due to diffuse 
competition from many other, 
more abundant, species? 

In an insightful paper entitled 
“Rare species; precious or dross?”. 
Main (1982) suggested that 
ecosystems are like palimpsests 
and one reason so many rare 
species exist is that ecosystems 
have been ‘over-written many 
times after imperfect erasures’ 
(incomplete extinctions). 
Consequently current ecosystems 
contain numerous relicts of 
their predecessors assembled 
under different conditions. Rare 
species could be vital to long¬ 
term ecosystem sustainability, 
providing ‘insurance’ for the 
delivery of ecosystem functions 
by alternative means in the event 
of drastic environmental changes 
(Main 1982). Unfortunately, Main’s 
interesting hypothesis cannot be 
evaluated adequately here. 


METHODS 

Over a 42 year interval, from 
September 1966 through 
November 2008, on 11 separate 
research expeditions, 1 have spent 
41 months (1256 days) in the 
field studying lizards, mostly at 
10 study sites during Springs in 
the Great Victoria Desert (GVD) 
of Western Australia (Pianka 
1986). A few specimens were 
also captured outside the GVD. 
Up until 1979, all lizards were 
collected by hand, and data were 
obtained on date and time of 
activity, ambient air temperature, 
active body temperature, habitat 
and microhabitat. Active body 
temperatures were taken with 
thin bulb Shultheiss cloacal 
thermometers immediately 
upon capture. Ambient air 
temperatures were taken at 
chest height at capture with the 
same thermometer. Lizards were 
collected and preserved, and then 
measured and dissected later in 
the laboratory to obtain dietary 
and reproductive information. 
All specimens are permanently 
lodged in the Los Angeles County 
Museum of Natural History, the 
Western Australian Museum, or 
the Texas Memorial Museum. 
Scant data available for some of 
these uncommon skink species 
were summarized in Pianka (1986). 
Beginning in 1989, most lizards 
were collected at three study sites, 
the B-area (138 km. E. Laverton, 
Lat. 28° 13.5' S, Long. 123° 35.5' E), 
the L-area (40 km. E. Laverton, 
Lat. 28° 31' S, Long. 122° 45' E), 
and Redsands, also known as the 
R-area (138 km. E. Laverton, Lat. 
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28° 12' S. Long. 123° 35' E), using pit 
traps (62,226 pit trap days), which 
augmented sample sizes with more 
limited qualitatively different 
information. Pit-trapped lizards 
provided no data on microhabitat, 
thermal relations, or time of 
activity, but were useful for 
analyses of diet and reproduction. 

Food items within stomachs were 
sorted and identified among 
21 categories, mostly arthropod 
orders. Prey items were counted 
and volumes estimated to the 
nearest cubic millimetre for 
each category. Volumes were 
estimated either by volumetric 
displacement or by placing a one 
millimetre thick layer of material 
over square millimetre grid paper 
and counting squares occupied to 
approximate total volume. Each 
lizard’s counted stomach contents 
were kept individually and stored 
in ethanol. Dietary niche breadths 
were estimated using the inverse 
of Simpson’s (1949) index of 
diversity [D = 1/ sp. 4, where p. is 
the proportion by volume of food 
items in stomachs based on all prey 
categories. 

Here, 1 report augmented 
ecological information on the 
following uncommon desert 
skinks; Cyclodomorphus melanops 


(N=27), Eremiascincus richardsoni 
(N=22), Lerista desertorum (N= 117), 
Morethia butleri (N=67), and Tiliqua 
multifasciata (N=ll). 


RESULTS 

Time of Activity and Thermal 
Relationships 

Most of these skinks were active 
during the warmer springtime- 
early summer months of October 
through February. In the 
following, all times are decimalized 
in metric units to facilitate 
computation of statistics. 

In this study of five species (Table 
1), Cyclodomorphus had the highest 
active body temperatures ranging 
from 31.6 to 37.7°C, with a mean 
of 34.8°C. The nocturnal species 
Eremiascincus had the lowest 
active body temperature, ranging 
from 24 to 27°C, averaging 26.2°C. 
All Lerista desertorum were pit 
trapped and no data on time of 
activity or body temperature were 
obtained for this fossorial species 
although most species of Lerista are 
believed to be largely nocturnal or 
crepuscular (J. Dell, pers. comm.). 

Habitat and Microhabitat 

In the GVD, lizards recognize four 


Table 1. Average ambient air temperature, mean active body temperature, and average 
time of activity for four species with data (sample sizes in parentheses). 


Species 

Air Temperature (N) 

Body Temperature (N) 

Time (N) 

Cyclodomorphus 

29(4) 

34.8(3) 

13.57(5) 

Eremiascincus 

25.5(7) 

26.2(6) 

16.64(7) 

Morethia 

28.7(15) 

33.6 (11) 

10.02 (16) 

Tiliqua 

26.33 (3) 

324(3) 

11.45(4) 
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Crest Slope Base Plat 


Figure 2. Cross section through a sandridge with four habitat types marked. 


different habitat types, flat, base, 
slope, and crest (Figure 2). 

Cyclodomorphus are found both on 
flat sandplain areas and sandridge 
crests and are strongly associated 
with large long unburned spinifex 
grass hummocks {Triodia basedowi), 
which they seldom leave and 
through which they appear to 
“swim”. Eremiascincus are nocturnal, 
spending daylight hours in small 
side out pockets of large burrows, 
their diurnal retreats — several 
were found emerging from a 
large rabbit warren shortly after 
dusk on May 5,1967 on the Y-area 
(Pianka 1986). Lerista desertorum 
are fossorial, usually associated 
with sandridges and often under 
fallen litter beneath Marble Gum 
{Eucalyptus gonglyocarpa) trees. 
Morethia butleri are diurnal, usually 
found in litter underneath large 
bushes or Marble Gum trees, 
both on flat sandplains and on 
sandridges. Least known is the 


large skink Tdiqua multifasciata, all 
of which were diurnal, most were 
found on spinifex flats although 
a few were on sandridges. Habitat 
niche breadth is narrowest for 
Tiliqua and broadest for Lerista 
desertorum (Table 2). 

Anatomy 

The five species of skinks 
considered here vary widely in size, 
the smallest {Morethia butleri) has an 
SVL of 42.7 mm, while the largest 
{Tiliqua multifasciata) averages 
211 mm in SVL. Cyclodomorphus 
melanops and T multifasciata have 
relatively short limbs and tails. L. 
desertorum is an elongate burrower 
with reduced vestigial fore and 
hind limbs and toes. The other two 
species, Eremiascincus richardsonii 
and Morethia butleri, are more like 
other lizards morphologically with 
considerably longer limbs and tails 
relative to their snout-vent lengths 
(Table 3). 
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Table 2. Percentages of lizards found in various habitats (Sample sizes in parentheses). 
Lizards found at an interface between habitats are split between both. Habitat niche 
breadths calculated with the inverse of Simpson’s (1949) index of diversity, 
where p. represents the proportion of animals in habitat i 


Species 

Flat 

Base 

Slope 

Crest 

Total 

Habitat NB 

Cyclodomorphus 

30.4(7) 


13.1 (3) 

56.5(13) 

23 

2.33 

Eremiascincus 

30.0(6) 


15.0 (3) 

55.0 (11) 

20 

2.41 

L. desertorum 

35.0(2) 

29.2(13) 

15.8(15) 

20.0(40) 

70 

3.67 

Morethia 

31.6(4) 

36.8(19) 

7.9(6) 

23.7(7) 

36 

3.36 

Tiliqua 

63.6(7) 


9.1(1) 

27.3 (3) 

11 

2.05 


Table 3. Average snout-vent length (SVL in mm), fore leg length (FLL) as a proportion 
of SVL, hind leg length (HLL) as a proportion of SVL, mean length of intact non¬ 
regenerated tails (in mm), and mean body weight (in grams). Sample sizes are given in 
parentheses. 


Species 

SVL (N) 

FLL(N) 

HLL(N) 

Tail L. (N) 

Weight (N) 

Cyclodomorphus 

85.1(20) 

.155(10) 

.200(10) 

75(11) 

7.7(20) 

Eremiascincus 

71.6(19) 

.288(9) 

.395(9) 

102(4) 

8.34(19) 

L. desertorum 

77.6(114) 

.039 (31) 

.164(31) 

75.98(54) 

3.68(114) 

Morethia 

42.7(64) 

.273(43) 

.401(43) 

62.3(26) 

1.55(62) 

Tiliqua 

211 (10) 

.186(9) 

.185(9) 

97.4(9) 

205.7(10) 


Diets 

Tiliqua are omnivores, but are 
largely herbivorous (Shea 1994; 
Hutchinson 1993). Of the five 
species considered here, they 
have the most specialized diet, 
eating 71.7% plant material by 
volume (Table 4), mostly seeds 
and fruits. Cyclodomorphus feeds 
primarily on spiders, orthopterans, 
beetles, and termites, and has a 
dietary niche breadth of 4.98. 
Jones (1992) and McAllister et al. 
(1993) reported on gastrointestinal 
parasites of Cyclodomorphus 
and Tiliqua. Eremiascincus and 
Morethia have somewhat broader 
dietary niche breadths of 6.65 
and 6.70, respectively, preying on 
a wide variety of arthropods. The 


fossorial Lerista desertorum has the 
broadest dietary niche breadth 
of 7.36, probably not surprising 
as diversity and abundance of 
small prey items is usually greater 
compared to larger invertebrates (J. 
Dell, unpublished data). 

Despite their abundance in 
Australian deserts, ants were 
represented by low volumes in 
stomachs of all five species in this 
study, in keeping with findings 
of Morton and James (1988) and 
Twigg et al (1996), who found that 
ants were infrequently consumed 
by many desert species with 
the exception of a few dietary 
specialized ant-eating agamid 
lizards. 
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Table 4. Proportions of different prey categories by volume in stomachs. 


Species/ 

Prey Category 

Cyclodo¬ 

morphus 

Eremia¬ 

scincus 

Lerista 

desertorum 

Morethia 

butleri 

Tiliqua 

Centipedes 

0.009 

0.108 

0.028 

0 

0.010 

Spiders 

0.312 

0.092 

0.052 

0.268 

0 

Scorpions 

0 

0 

0.020 

0.019 

0 

Ants 

0.007 

0.031 

0.004 

0.005 

0.006 

Wasps 

0 

0.019 

0.004 

0.090 

0 

Orthopterans 

0.130 

0.101 

0.012 

0.139 

0.021 

Thysanura 

0.024 

0.009 

0.096 

0.121 

0 

Blattaria 

0.024 

0.118 

0.092 

0.049 

0 

Mantids/ Phasmids 

0 

0 

0 

0 

0.002 

Beetles 

0.133 

0.307 

0.128 

0.015 

0.134 

Isoptera 

0.254 

0.026 

0.108 

0.141 

0.015 

Hemiptera 

0.048 

0.028 

0.020 

0.010 

0.017 

Diptera 

0.005 

0 

0.004 

0 

0 

Lepidoptera 

0.010 

0.087 

0 

0 

0 

Insect Eggs 

0 

0 

0.004 

0 

0 

Larvae 

0.005 

0 

0.088 

0.015 

0.002 

Other Insects 

0.019 

0.024 

0.036 

0.110 

0.004 

Vertebrates 

0.002 

0.007 

0 

0 

0 

Vegetation 

0 

0 

0.012 

0 

0.717 

Unidentified Other 

0.019 

0.043 

0.292 

0.020 

0.072 

Total Volume of Prey, cc. 

5.863 

4.241 

2.5 

2.060 

19.542 

Dietary Niche Breadth 

4.98 

6.65 

7.36 

6.70 

1.86 

Number of Stomachs 

27 

22 

117 

67 

11 


Reproduction 

Samples were too few to infer 
very much about reproduction. 
Males of all species outnumbered 
females in pit traps (sex ratios, 
proportion of males averaged 
across all species = .758 + 0.017), 
suggesting that males may move 
more often and/or farther than 
females. Cyclodomorphus and 
Tiliqua are live bearers (Shea 1994; 
Hutchinson 1993), the other three 
species lay eggs (Greer 1989). One 
Cyclodomorphus female collected on 
12 December 1978 contained 3 eggs 
in her oviducts, which constituted 
18.6 % by volume of her total body 
weight, presumably this allocation 


would increase substantially with 
embryonic growth before young 
reached full term. One Eremiascincus 
female collected on 19 January 1979 
contained 5 oviductal eggs, which 
comprised 11.4 % by volume of her 
body weight. 

DISCUSSION 

In addition to the five species 
of skinks discussed here, many 
other lizard species, including 
some agamids, pygopodids, geckos, 
other skinks, and varanids, are also 
uncommon (Appendix 1). A few 
of these, such as Ctenophorus clayi, 
C. nuchalis, Diplodactylus damaeus, 
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and Rhynchoedura ornata, display 
ephemeral booms and busts which 
are frequently associated with 
previous episodic rain events. 
Other cases of apparent chronic 
rarity, including Ctenophorus 
fordi, C. scutulatus, Lophognathus 
longirostris, Ctenotus greeri, C. leae, 
C. leonhardii, Diplodactylus ciliaris, 
Nephrurus vertebralis, and Varanus 
gilleni, appear to be episodes of 
dispersal. 

Cyclodomorphus melanops are 
elongate lizards with reduced 
limbs, presumably an evolutionary 
response favoring movement 
through dense vegetation. 
They require extremely large 
old long-unburned spinifex 
grass hummocks. Spinifex is the 
dominant vegetation at most of 
my study sites, yet Cyclodomorphus 
appear to be rare, suggesting that 
microhabitat availability itself 
cannot be limiting. Nor is food 
limitation likely since this species 
consumes a wide variety of 
arthropods. Perhaps they have 
poor hunting ability because 
their reduced limbs results in 
slow movement. Even if food 
items are abundant, prey must 
be encountered and caught. 
Although no data are available 
on predation, predators could 
hold population densities down as 
these skinks would be exceedingly 
vulnerable when outside of the 
protection of grass hummocks. 
Even when inside hummocks, 
they might easily fall victim to 
large snakes. Because they are small 
live bearers, their fecundity is 
low, which could also be a factor 
contributing to their rarity. 


At my desert study areas, 
Eremiascincus richardsonii dig their 
own small tunnels on the sides 
of large deep burrows dug by 
rabbits and Perenties (Varanus 
giganteus). Such large burrows 
are few and far between, 
suggesting that populations of 
these nocturnal skinks could be 
limited by availability of these 
diurnal retreats. From 1995 to 
1998, eight individual Rrichardsonii 
were trapped along the same 
short stretch on the crest of a 
sandridge at Redsands, whereas 
pit traps on crests of other 
sandridges nearby captured only 
three Eremiascincus, suggesting 
that spatial distributions of this 
species are patchy and clumped. 
Thus, Eremiascincus may be locally 
relatively more abundant than 
they are across the landscape at 
large. 

Based on numbers pit trapped, 
Lerista desertorum is the most 
abundant of these five species, and 
it also is the most generalized, with 
the broadest habitat and dietary 
niche breadths. Its burrowing habits 
presumably confer protection from 
predation. It would be interesting 
to know whether such generalists 
with broad niches tend to be more 
abundant than more specialized 
species. 

Morethia are usually found in the 
litter under Marble Gum trees, 
a place difficult to install and 
maintain pit traps and drift fences. 
They have relatively broad habitat 
and dietary niche breadths. Their 
apparent rarity could be an illusion 
due to cryptic behavior making 
this species difficult to capture. 
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Like Cyclodomorphus, Tiliqua are 
elongate lizards with reduced 
limbs, facilitating movement 
through dense vegetation. 
However, due to their short limbs 
they are very slow moving and 
vulnerable when out in the open, 
and would be easy picking for 
avian predators, which could 
keep population densities low 
(Aumann 2001). They are also 
eaten by Australian Aborigines 
(Fyfe 1986; Bird et al 2005). As 
with Cyclodomorphus, their low 
fecundity could also contribute to 
their rarity. 

No general explanation for rarity 
may exist, but rather each species 
may have its own idiosyncratic 
reasons for being uncommon. 
Many of the possible factors that 
could contribute to rarity remain 
to be evaluated, and the difficulty 
of studying uncommon species 
remains a formidable challenge to 
ecologists. 
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APPENDIX 1 

List of species and their relative abundances, ranked from most abundant to rarest. 


Species Sample Size Species Sample Size 


Ctenotus quattuordecimlineatus 2263 
Lerista bipes 2249 

Ctenophorus isolepis 2097 

Nephrurus laevissimus 1214 

Ctenotus dux 1142 

Ctenotus calm us 1047 

Cteno tus piankai 905 

Gehyra variegata 842 

Rhynchoedura ornata 596 

Ctenotus grandis 585 

Diplodactylus conspicillatus 526 

Menetiagreyi 505 

Gehyra purpurascens 468 

Ctenophorus nuchalis 431 

Egernia striata 428 

Ctenotus pantherinus 425 

Ctenotus hanloni 396 

Ctenotus colletti 392 

Egernia inornata 329 

Ctenotus ariadnae 287 

Ctenophorus clayi 286 

Ctenotus helenae 285 

Ctenotus brooksi 274 

Ctenotus schomburgkii 242 

Moloch horridus 222 

Varanus eremius 205 

Cryptoblepharus buchananii 193 

Pogona minor 192 

Diplodactylus ciliaris 169 

Diplodactylus damaeus 161 

Lerista desertorum 117 

Varanus gouldii 116 

Ctenophorus fordi 107 


Varanus tristis 

104 

Delma butleri 

98 

Varanus brevicauda 

97 

Ctenotus leonhardii 

97 

Diplodactylus elderi 

88 

Lophognathus longirostris 

85 

Nephrurus levis 

78 

Ctenophorus scutulatus 

77 

Diplodactylus strophurus 

70 

Morethia butleri 

67 

Pygopus nigriceps 

51 

Lialis burtonis 

44 

Lerista muelleri 

40 

Diporiphora winneckei 

35 

Heteronotia binoei 

35 

Cyclodomorphus melanops 

27 

Ctenotus leae 

25 

Ctenotus atlas 

23 

Eremiascincus richardsoni 

22 

Diplodactylus stenodactylus 

17 

Diplodactylus pulcher 

16 

Nephrurus vertebralis 

16 

Ctenophorus reticulatus 

14 

Delma nasuta 

14 

Caimanops amphiboluroides 

13 

Varanus caudolineatus 

12 

Egernia depressa 

12 

Tiliqua multifasciata 

11 

Varanus giganteus 

10 

Tiliqua occipitalis 

6 

Ctenotus greeri 

5 

Varanus gilleni 

2 

Egernia kintorei 

1 
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FRESHWATER SHRIMP (PALAEMONETES AUSTRALIS) 
MAY BE INVOLVED IN GLOCHIDIA RELEASE FROM THE 
FRESHWATER MUSSEL (WESTRALUNIO CARTERI) 


By MICHAEL KLUNZINGER 

Fish Health Unit, Centre for Fish and Fisheries Research, Murdoch 
University, Murdoch, WA 6150 

m.klunzinger@murdoch.edu.au 


On 27 November 2010 while 
snorkeling in Canebreak Pool, 
Margaret River I observed 
interesting interactions between 
freshwater shrimp (Palaemonetes 
australis) and freshwater mussels 
(Westralunio carteri). First, it 
is necessary to give a brief 
explanation of the life cycle of the 
Unionoidea, a superfamily within 
the order Unionoida, which are 
characterised by their larval type 
(Parodiz and Bonetto 1963). 

Within the Unionoidea there 
are three families (Hyriidae, 
Margaritiferidae and Unionidae). 
Hyriidae are only found in the 
Australasian region and South 
America (Walker et at 2001; Simone 
2006; Graf and Cummings 2007; 
Bogan 2008). Males and females 
reproduce sexually. Fertilisation 
takes place within specialised 
pouches of the gills of females 
(‘marsupia’), where embryos are 
brooded until they have developed 
into larvae, known as ‘glochidia.’ 
Glochidia are released in response 
to temperature change or other 
external stimuli, and then have 
a brief opportunity to attach to a 
host, generally a fish. The glochidia 


of Australian Hyriidae have 
specialised hooks, known as larval 
teeth, on the ventral edge of their 
shells to assist in attachment to the 
their host (Figure 1). The glochidia 
are encapsulated by host epithelial 
tissue and remain as parasites for 
a period of weeks to months then 
detach, falling to the river bottom 
as juveniles to begin life in the 
sediments (Kat 1984). 

In regions where glochidia release 
has been studied in greater 
detail, a variety of tactics are 
utilised for glochidia dispersal. 
In North America, for example, 
some unionoids have modified 
mantles that resemble fish, which 
they use to attract host fishes 
through behavioural mimicry 
(Haag and Warren 1999; Corey 
et al 2006; Barnhart et al 2008; 
Zanatta and Murphy 2006); the 
Snuffbox Mussel (Epioblasma 
triquetra) (found in parts of 
Missouri, Tennessee, Minnesota, 
Wisconsin, Michigan (USA) and 
southern Ontario, Canada) even 
immobilises host fish between 
its valves and pumps glochidia 
into the gills of the trapped fish 
(Barnhart and Boston 2005). Unio 
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Figure 1. Scanning Electron Microscopy photo of glochidia retrieved from an adult 
freshwater mussel {Westralunio carteri). Photo: G. Thomson and M. Klunzinger. 


crassus, another North American 
species, is known to venture into 
shallow waters and spurt water 
to disperse glochidia (Vicentini 
2005). Some species even package 
glochidia into ‘conglutinates’ or 
‘ovisacs’ which resemble prey items 
(e.g. Layzer et al 2003). Some species’ 
host infection strategies are more 
generalised, releasing glochidia on 
mucus strands or broadcast into 
the water column (e.g. Walker 1981; 
Hastie and Young 2003; Araujo et 
al 2000 ). 

The biology of reproduction, 
growth and ecology of Westralunio 
carteri, a Priority 4 (DEC 2010) 
species, has never been investigated 
and is the subject of my 
current PhD thesis at Murdoch 


University. Monthly sampling 
for reproductive biology (since 
2009) shows that mature glochidia 
appear between October and 
December as water temperatures 
warm up. The mechanism 
of glochidia release is virtually 
unstudied in the Australian 
Hyriidae (Walker et al 2001) but 
is probably by the same route as 
many other mussels which is via 
the suprabranchial canal exiting 
via the excurrent siphon, although 
superconglutinate species release 
glochidia through the incurrent 
aperature (Kat 1984). 

To observe interactions between 
endemic freshwater fish and W. 
carteri, 1 had a look in Canebreak 
Pool, Margaret River using a mask 
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and snorkel. The site was chosen 
for its relatively large population 
of mussels, freshness, water clarity 
and near pristine conditions 
(Ashley Ramsay of ENVFusion 
Films, Inc., pers. comm.). I quietly 
hovered over a bed of mussels 
for approximately 20 minutes 
hoping to observe glochidia 
release. Western Pygmy Perch 
{Nannoperca vittata) were relatively 
abundant amongst the mussel 
beds, and some Western Minnows 
{Galaxias occidentalis) were also 
observed passing through the area. 
Shrimp were very busy cleaning 
the shells and sediments around 
the mussels, probably feasting 
on detritus or other organic 
matter. To my surprise, 1 observed 
a shrimp insert its claws inside 
the exhalent siphon of a mussel, 
shortly followed by a burst of 
light brown-tan coloured material 
from the mussel’s exhalent siphon 
packaged in a string of mucus. 
This material looked similar to 
mucus-containing glochidia, 
which 1 had observed in mussels 
held in aquaria at the fish health 
unit, Murdoch University in early 
November 2010. The material shot 
out approximately 5 cm from the 
mussel. Unfortunately, I was not 
able to capture this material for 
analysis. I based my presumption 
on the fact that adult W. carteri, 
which I had examined on the same 
day contained mature glochidia 
within their marsupia. 1 suspect 
that the material which was 
released was probably glochidia 
and not mucus-containing 
pseudo-faeces because heavy 
particles taken in through the 


inhalant siphons are captured 
by mantle rejection currents 
and eliminated as pseudo-faeces 
through the ventral portion of 
the inhalant opening and not the 
exhalent opening (Avelar and 
Cunha 2008). 

1 accept that gravid female hyriids 
are responsive to most external 
stimuli, particularly when their 
soft tissues are caressed, and 
any such disturbance can elicit 
glochidia release. The high densities 
of P. australis I observed grazing on 
the shells of W. carteri are difficult 
to ignore. Our research group 
has video footage of P. australis 
attending mussel beds, which will 
be featured in a freshwater film 
public education series starting 
in August 2011; this will help to 
solidify my claims and will be 
available on www.musselwatchwa. 
com. Although the activities of 
these freshwater shrimp may 
not be obligatory for glochidia 
release, 1 believe it is fair to say 
that, at least in this particular pool, 
they could stimulate glochidia 
release as could fishes brushing up 
against the mussel. Furthermore, 
P. australis is a favoured food 
item, particularly of Nightfish 
(Bostockia porosa) (see Pen and 
Potter 1990), which are known to 
inhabit Canebreak Pool. I suspect 
that a Nightfish feeding on glass 
shrimp could stimulate glochidia 
release as well. Admittedly, these 
hypotheses are speculative and 
more research is required through 
observational study or laboratory 
experimentation, but 1 believe 
the observation is none-the-less 
worthy of reporting. 
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FROM FIELD AND STUDY 


Notes on Rock Parrots including a 
pale coloured variant at Augusta, 
Western Australia - The Rock 
Parrot (Neophema petrophila) is 
found along the South-West coast 
of Western Australia and into 
South Australia, extending from 
Shark Bay in WA eastwards to 
Robe in SA. It is generally found in 
coastal vegetation among rocks. It 
is a small parrot of approximately 
22cm in length, dull olive-green 
in colour, with blue markings on 
the forehead and around the eyes, 
and the edge of the shoulder and 
wing, and it can have a bluish tinge 
to the top of the tail. The tail is 
yellow underneath. Simpson and 
Day (2004) also list salty marshes, 
coastal dunes and rocky islands 
as preferred habitat for the Rock 
Parrot. 

Augusta is a small town on the 
very South-West tip of WA, near 
the junction of the Indian and 
Southern oceans. It is positioned 
on the edge of the Blackwood 
River as it flows into Flinders Bay, 
part of the Southern Ocean. Since 
the mid 1970’s, the river mouth 
location has changed, with the 
river turning east at the previous 
mouth, and extending for about 
a kilometre along the shore before 
turning sharply south to join 
the ocean. A large sandbar has 
formed in this time, extending 
from the mainland on the seaward 
side of the river, creating an 
extended estuary, and the sand 
bar has been colonised by a wide 
variety of plants as it has become 


consolidated over time. A common 
plant found over the sandbar 
among the fore-dunes is Arctotheca 
populifolia (Dune Cabbage) - a 
prostrate multi-branched annual 
or short-lived perennial belonging 
to the Asteraceae, with large ovate 
fleshy silver green leaves.lt has 
yellow daisy flowers, followed 
by long-stemmed seed heads. 
This plant is a migrant from 
South Africa and Mozambique, 
first reported in WA in 1928 in 
Bunbury, and it is now established 
along the shores of south-west WA 
(Rippey and Rowland, 2004). 

1 have observed on many occasions 
various species of parrot utilising 
Dune Cabbage as a food source 
at the Blackwood River mouth 
sand bar. Carnaby’s Cockatoo 
(Calyptorhynchus latirostris) and 
Galah {Cacatua roseicapilla) chew 
the seed heads in situ, or bite off 
the seed heads and extract the 
seeds while holding the seed head 
in their foot. 1 have also on many 
occasions observed Rock Parrots 
foraging between the individual 
plants of Dune Cabbage, and 
feeding (presumably) on seeds 
scattered on the sand. Usually 
Rock Parrots in this area move 
around in small flocks of 5-10 
individuals, and it is common to 
see several flocks flying around or 
foraging in the dunes at the same 
time. There has been a significant 
increase in the number of Rock 
Parrots in this area over the past 
20-30 years, as the sand bar has 
increased in size. In June 2007, 1 
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observed a group comprising three 
pairs of Rock Parrots feeding in the 
dunes, and one of the individuals 
was a striking pale yellowish 
olive colour. This individual was 
much brighter than normal olive- 
coloured individuals. A bright 
yellow band appeared to extend 
from the upper wing across the 
back. 

1 returned the next day in the hope 
of seeing the pale variant again, 
and was amazed to see a flock of 
42 Rock Parrots (including the 
variant) flying around and settling 
down to forage in different parts of 
the sand dunes. Over many visits 
to the site in succeeding years, I 
have not encountered the yellow 
variant again. 


1 have never otherwise seen a flock 
of Rock Parrots bigger than about 
15 individuals, either before or after 
the occasion reported above. 
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